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The e x t r a c t i o n of t h e nuclear dipolar magnetic moment Mn from the hyperf i n e s t r u c t u r e constants r e q u i r e s t h e c a l c u l a t i o n of t h e e l e c t r o n i c contribution and t h i s l i m i t s the accuracy which moreover depends on the hyperfine anomaly. To overcome these d i f f i c u l t i e s , we present an o r i g i n a l method of determining t h e nuclear Land6 f a c t o r g l f o r diamagnetic atoms. This new techni ue i s i l l u s t r a t e d with two experiments uslng respectively the odd-A isotopes 135,13qBa ( I = 312 -t e s t experiment 111) and t h e odd-A isotopes 213,225Ra ( I = 112 -t h i s experiment was c a r r i e d out a t C.E.R.N. on l i n e with t h e ISOLDE mass s e p a r a t o r ) . The method, based on t h e f a s t atomic beam l a s e r spectroscopy technique, c o n s i s t s of d e t e c t i n g the i n -f l i g h t Larmor precession of t h e nuclear magnetic moment i n a s t a t i c f i e l d , v i a t h e fluorescence induced by a resonant l a s e r l i g h t . The experiments a r e a s follows (see Figure 1 ) : ~a + ions (Ra') accelerated t o energies i n t h e neighbourhood of 60 keV a r e converted i n t o a quasi-monokinetic n e u t r a l beam i n a charge-exchange c e l l . The atomic beam is overlapped by a c o l l i n e a r l i g h t beam from a s i n g l e mode C.W. dye l a s e r , resonant with t h e t r a n s i t i o n
The o p t i c a l pumping produced
by t h e II-polarised (o -polarized) l i g h t depletes tlhe Zeeman sublevels MF = 2 112 MF=-1[2) I leading t o a very weak fluorescence s i g n a l i f t h e l a s e r power i s s u f f ic i e n t t o Induce several pumping cycles before t h e observation zone (see Figure 2 ).
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(A) Optical ~umping produced by the It-polarized l a s e r l i g h t resonant with the (F-312) + lpl (F1=l 12) t r a n s i t i o n of l j 5 , 1 3 7~a (B) Optical pumping produced by t h e ~+ -~o l a r i z e d l a s e r li h t resonant with the l~~( F = l / 2 ) + l p l (F'-1 12) t r a n s i t i o n of 413:225Ra.
The f u l l and broken l i n e s represent t h e Zeeman sublevels connected by the e x c i t i n g l i g h t and the spontaneous emission respectively.

A s t a t i c magnetic f i e l d Bp perpendicular t o t h e quantization a x i s which determines
the n o r a+ character of the l i g h t , i s applied j u s t before the observatign zone.
The i n -f l i g h t precession of t h e aligned (oriented) nuclear magnetic moment Mn around fto repopulates t h e sublevels MF = 2 112 (MF=-112) p e r i o d i c a l l y a s a funct i o n of Bo a t t h e e x i t of t h e electromagnet
, and t h e fluorescence s i g n a l appears a s a fringed p a t t e r n from which the gI-value can be deduced. More p r e c i s e l y t h e fluorescence s i g n a l takes t h e form : S = A + B cos(2+) (S = A' + B' cos +) where + = (gI uNBo/hv) I f (x)dx. UN i s t h e nuclear magneton, v the atomic v e l o c i t y , Bof(x) t h e magnetic f i e l d a t p o s i t i o n x along the beam path, Bo being t h e maximum f i e l d i n the electromagnet where f ( x ) = 1. To avoid t h e very arduous determinat i o n of f ( x ) , we adopt a comparative method where t h e fringed p a t t e r n of a second atom o r isotope, f o r which t h e g1-value i s known, i s used t o c a l i b r a t e t h e magnetic f i e l d .
Typical recording of the fluorescence s i g n a l f o r t h e 2 2 5~a isotopes is displayed i n Figure 3 . 1 3 7~a and 1 3 5~a isotopes were used t o c a l i b r a t e t h e magnetic f i e l d during the Ra-ex eriment which is t h e f i r s t d i r e c t measurement of t h e nuclear magnetic moments of 2199225Ra. The r e s u l t s u1(213~a) = 0.6133 (18) 
